Abstract-This paper studies the existence of periodic solutions of autonomous multi-parameter perturbation system by using Liapunov second method when the critical point of the plane autonomous system is the real center. We obtain a necessary condition and a sufficient condition which extend those in references. An example is provided to illustrate the application of the results.
INTRODUCTION
Many physical, biological and economic problems can be attributed to the differential equation model with parameters. In general, when the parameter value changes, the motion properties of the differential system will change. Only when the parameter is sufficiently small, it is possible to keep the properties of the original motion. In particular, the emergence and disappearance of periodic solutions is a problem that has been paid attention to in the bifurcation theory of dynamical systems and attracted the attention of many scholars(see. references etc. [1, 2, 3, 4, 5, 6, 7] ) . It is common to discuss the periodic solutions of systems with one parameter or two parameters, but there are few studies on the periodic solutions of the systems with multiple parameters. This paper discusses the following autonomous perturbed systems with multiple parameters 
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Therefore the system(1) can be viewed as the system(2) after the m parameter perturbation. Suppose the point (0, 0) O is a unique critical point of the system(1), and is the real center. We set up an appropriate plane rectangular coordinate system, and take a point (0, )
A a in the y positive half axis. Now, it is a given fact that there is a ( ) T a -periodic is the first integrals of the system(2), and
F t a t a h t a t a dt y
For the system (1), If there is a closed orbit near the A
Proof: Using the system(1), we find the orbital derivative the function ( , )
According to (4) and (5) , we have
Take the non tangent line segment L (full long) containing point A in the y positive half axis. It is clear that the L is the non tangent line segment of the vector field ( , ) P Q . For the system(2), the trajectory starting from A will return to A after ( ) T a . When 0 t  , for the system(1) the trajectory starting from A is 
III. EXAMPLE
Consider the next system(9), where
Let 0   , the first integrals of the system(9) is ( , ) ln (1 ) ln (
The determining functions of periodic solution is 
